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Background: We evaluated the role of imaging derived mechanical parameters to monitor cardiac function after different methods of 
cardiopulmonary bypass (CPB) in an experimental study.
Methods: We studied 12 piglets (6-10kg) that were placed on CPB with either a conventional CPB circuit primed with fresh blood and cooled to 
32°C (6) or cross-circulation at normothermia (6) using an adult donor swine (30-40kg) for 90 minutes. Following weaning from cardiopulmonary 
support, the animals were monitored for 90 minutes prior to sacrifice. Echocardiography was performed at baseline and 30 minutes post weaning 
from CPB. Apical and basal short axis views were acquired with a 10S probe on a GE Vivid 7 Dimensions ultrasound system. Images were analyzed 
offline using speckle tracking imaging for segmental strain and rotation in EchoPac PC.
Results: After weaning from cardiopulmonary support, four normothermic and one hypothermic piglet showed a 30-50% drop in aortic pressure 
and a 50-80% increase in left atrial pressure as compared to baseline. All piglets showed significant depression in apical rotation (p<0.05) and 
moderate depression (4.75 ± 3.25%) in apical circumferential strain measurements as compared to corresponding baseline images. Segmental 
dysfunction was more prominent in interventricular septum in normothermic group.
Conclusions: Speckle tracking based strain and rotation measurements may be used to monitor dynamic heart function in patients requiring 
cardiopulmonary support.
 
